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Abstract 
The introduction of a multidisciplinary Minor programme in Sports Innovation at Delft University of Technology in 2011 
provided the teaching staff with a unique challenge; not only how to get students with different backgrounds to cooperate in 
efficient multidisciplinary teams, but also how to do this effectively and cost efficient. The answer to this question proved to be 
the “Pressure cooker kick-off”; a four day program that allowed students to integrate theory on innovation methodology with 
practical experience, perceived by students as ‘play’. The program focuses on a series of short integrated exercises that challenge 
students to leave their personal ‘comfort zones’. Student ratings of this kick-off are high and provided the minor sports 
innovation with a unique selling point over other minor programs. The results of this teamwork are reflected in a high yearly 
return rate of companies providing the minor sports innovation with assignments and the production of papers accepted by 
international conferences. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the School of Aerospace, Mechanical and Manufacturing Engineering, RMIT University. 
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1. Introduction 
The Minor programme is a standard part of the third year in the BSc curriculum of the majority of Universities in 
the Netherlands; in general it consists of a workload of one semester (full-time) equivalent to 30 European Credits† 
(EC’s) (total 840 hours workload) for each student enrolled. 
 
 
* Corresponding author. Tel.: +3115 278 1434. 
E-mail address: a.j.jansen@tudelft.nl 
† 1 European Credit (EC) equals 28 hours of estimated study load 
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In 2011, the Educational Board of the Faculty of Industrial Design Engineering (IDE) at Delft University of 
Technology in the Netherlands decided to build a Minor programme on the subject of Sports Innovation. This 
specific Minor programme should be open to students of all Design/Engineering faculties at the three technical 
universities in the Netherlands (Twente, Eindhoven en Delft). When building the programme it was decided also to 
open it for students in Human Movement Science (VU University, Amsterdam).  
The full programme of the minor consists of 2 smaller parts (both 1 European Credit, EC) and 3 larger parts, 
together totalling up to 30 EC as described in the table below: 
 
Part  
 
Individual/ group 
work 
Deliverable(s) Study load 
(EC) 
Pressure cooker kick-off 
 
Various  Presence only (no deliverable) 1 
Sports Innovation Theory (lightweight 
design, sports ergonomics, design 
methodology, bio-mechanics and sports 
product engineering) 
Individual work Written exam (in order to pass the exam, 
students need to score minimal 6/10)  
11 
Research project 
 
Group work (4 
students/group) 
Research report providing a good start 
for the design/innovation project 
5 
Design/innovation project 
 
Group work (4 
students/group) 
Design report + model/prototype 12 
Mini-symposium 
 
Group work (4 
students/group) 
Oral presentation of the research and 
design/innovation project  
1 
 
During the research and design/innovation parts of the minor, each group of four students is presented with an 
assignment provided by a variety of companies, sports federations, NGO’s et cetera. Some examples of assignments 
over the last years (in between brackets the client): 
 
• Design of a new shoe lacing system (ASICS) 
• Design of a field hockey stick; the relation between the feel of the stick and objective measurements on vibration 
response (NPU composites) 
• Design of a shock attenuation seat for a paraplegic kite boarder (Innosport lab The Hague) 
• Abrasion protection for cyclists (Nea International)  
• Design of the Volans KIDS boat (Volans rowing)  
• Design of fast deployable tennis court protection (Holland Tennis)  
 
The first run of the Minor Sports Innovation was during the fall semester of the 2011/12 academic year and 
enrolled 21 students from eight (!) different curricula; Industrial Design Engineering (8), Mechanical Engineering 
(3), Aerospace Engineering (3), Life Science and Technology (1), Civil Engineering (1), Mathematics (1), Physics 
(1) and Human Movement Science (3). Although we expected inflow from various faculties, this diversity was 
larger than anticipated and made the challenge to blend all students into effective and efficient teams even larger. 
Both during the second and third year of the minor, similar numbers of different faculties were seen. 
2. Problem definition; how to start a multidisciplinary course with efficient and effective teams 
Besides the -nowadays standard- organizational challenges of tight deadlines, declining budgets and heavy 
loaded staff, we were facing three specific issues due to the multidisciplinary set-up of the course. The first problem 
consisted of the following; students are not always able to look beyond the preconceived notions on various 
curricula; i.e. ‘mechanical engineers only think nuts and bolts’ or ‘the only tool industrial designers use is the 
marker’ et cetera. These preconceived notions hamper effective and efficient teamwork due to the fact students are 
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seen as produce of their BSc curricula without taking additional competences into account. Experience however 
taught us that just these additional competences (i.e. communication skills, organizational and planning skills, et 
cetera) allow for projects to run smoothly.  
The second problem is strongly related to the first issue and occurs when students are supposed to join in teams 
and work together in a project for 15 weeks without really knowing each other.  
The third problem has to do with the general misconception large groups of engineering students have about 
‘design and innovation’. In general little is known about the systematic and methodological approach taken in 
design and innovation projects. It is frequently conceived as an erratic, artistic and fuzzy process of trial and error. 
Therefor, having non-design students adapting the notion that the use of design methodology knowledge is a strong 
success factor in design projects was imperative to the success of the programme.   
All three issues together provided us with a significant challenge; how to start the Minor Sports Innovation in a 
way that would allow the students to 1) pick the right team mates for the research and design/innovation assignment, 
2) maximize the use of all team members competences and 3) be an effective and efficient team in tackling the 
problems at hand?   
 
Fig. 1. (a) and (b) students from the Minor Sports Innovation playing the game the just have designed. 
3. The set-up of the pressure cooker kick-off  
The solutions we found in order to overcome the problems stated above consisted both of organizational as well 
as educational measures. In fact, the total set-up of the pressure cooker programme aims at providing the students 
with a fast and intensive start-up of the course, thus the name. Moreover, starting a totally new programme and not 
being hampered by existing convictions (‘this is how we always did it…’) allowed for a better use of relative new 
educational tools as peer-learning, learning-by-doing and experiential learning.  
 
The programme of the pressure cooker kick-off consists of 4 days: 
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The Friday morning (we allow students the Friday afternoon off ) is dedicated to introductory lectures on sports 
ergonomics, bio-mechanics and sports product engineering. This forms a bridge to the theoretical part of the course 
starting in the second week. 
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 The next chapters will discuss some specific aspects of the pressure cooker kick-off in more detail. 
3.1. Learning outside the students comfort zone 
During the first day of the pressure cooker kick-off, students get various innocent assignments in order to get 
acquainted; these exercises mainly consists of the standard warming-up exercises seen in many group activities. 
However they also get assignments in which they have to show a little more of their personality, for instance by 
asking them to draw the house of their dreams. This assignment pushes the majority of the student just a little out of 
their personal (and learning) comfort zone. The obvious reason for this is they now have to open up to their fellow 
students; the second reason is due to the large difference in levels of hand sketching. In fact only students from 
Industrial Design Engineering and students from Architecture are taught to express themselves using nothing more 
but a sheet of paper and some markers. The fact other students now are pushed a little outside of their comfort zone 
increases learning by increased levels concentration and focus. White [1] refers to this response as the "optimal 
performance zone" - a zone in which one's performance can be enhanced while optimizing their skills.  
3.2. Learning Teamwork day at Heiner Academy 
The third day of the pressure cooker kick-off at Heiner Academy starts with a short explanation on sailing theory 
and more elaborate on the theory of teamwork. In explaining successful team performance, Heiner Academy uses 
the so called 7-C’s. They are descriptors of successful teams, as observed by Janssen [2]. They consist of: 
 
1. Common goal & Strategy; Championship teams have a singular, common focus and team members 
understand that their individuals goals must fit within the framework of the team's goal. 
2. Commitment; it’s easy to say you want to win but do you really want to put blood, sweat and tears into it? 
3. Complementary Tasks & Roles; although roles should by complementary, the problem is that some roles get 
more attention and praise thereby making them seem more important. 
4. Clear Communication; Successful teams communicate successfully both on and off the field. 
5. Constructive Conflict; championship teams have the ability to keep conflict under control. 
6. Cohesion; championship teams genuinely like and respect each other. The players like to spend time with each 
other outside of scheduled practice and game times. 
7. Credible Coaching; it takes a credible coach to develop, orchestrate, and monitor all the other "C's". A credible 
coach creates an effective environment that allows the team to perform to their full potential. 
 
Using these seven team performance indicators proves to be a strong tool in allowing students to provide 
feedback on how they personally experienced the training session while sailing. During coach meetings further in 
the course, we see student team regularly providing the coach with in-depth feedback based on these seven 
descriptors. 


Fig. 2.(a/left) Students from the Minor Sports Innovation sailing one of the yachts at Heiner Academy and (b/right) The triangle of constructive 
learning after Biggs [3] 
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3.3. Implicit learning of design methodology 
One of the assignments during the pressure cooker kick-off is preparing breakfast, lunch or diner for the entire 
team. Of course the students have to stick to a tight budget and time frame. Next to the learning experience of 
planning, shopping and preparing this meal, students are also –implicitly- confronted with the notion of ‘demands’ 
and ‘boundary conditions’ in a design exercise. During the Thursday recap session on design methodology, the 
activity of making the meals is used as a platform for the explanation of more design methodological issues such as 
‘program of requirements’, ‘concept choice’ et cetera.  
In designing general courses at the Faculty of Industrial Design Engineering, a significant amount of time and 
energy is spent in achieving ‘constructive alignment’ [3] (see fig. 2b). This is known (and strongly) appreciated by 
students due to it’s effect on improving courses. By following the strategy of implicit learning, assessment and 
learning outcomes can hardly be distinguished. Making the learning design even stronger.     
4. Conclusion and discussion 
The pressure cooker kick-off programme has not only proven to be quit a strong selling point for the minor sports 
innovation, it also provided students with an effective and efficient start of the minor programme. Students provided 
us with positive feedback, both formal (using EvaSys software [4]) as well as informally. The formal course 
assessment following the first run in 2011 showed an overall grade of 7,6 (/10). The recipe used in the pressure 
cooker kick-off was also acknowledged by governing bodies at Delft University level and is seen as good practice 
and an example for starting a multidisciplinary course.  
From the start in 2011, minor changes in the program have been made. Mainly due to practical issues such as 
staff availability, budget and planning. The main strugly has been to find appropriate teaching material. Untill 2013, 
teaching basic design methodology was done by using different text books and hand-outs. Fortunately, in 2013 the 
Delft Design Guide [5] was published; it contains virtually all relevant tools and methods for students in design 
engineering projects and has proven to be a great asset in the course. Regarding Sports Innovation in general, 
unfortunately, there are (still) only little textbooks available. Recently the ISEA published. 
Maybe the most valuable asset of the pressure cooker kick-off is the fact students learn while perceiving it as 
play. A beautiful example for this was provided by one of the students who stated: “I really didn’t realize we learned 
that much!” 
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